Abstract
in the outskirts of the city. Efficient, cost-effective and sustainable land use directly affects the strengthening of national competitiveness.
In early 1980s, Western European countries faced with a sharp fall in output in the mining, steel and textile industries, which led to the undertaking of structural reforms in the traditional regions. Within the European structural policy was conducted extensive brownfield revitalization strategy, particularly it relates to the British area of Lorraine, France area Nod-Pas de Calais and the German area of Northrhine-Westphalia. However, after the 1990s, philosophy towards brownfield sites is changing in terms of quality and quantity (urban and housing brownfield), and actually it begins with integration of the countries of Eastern Europe. Accordingly, as of 1980 at the European level, the European Regional Development Fund (European Regional Development Found -ERDF) is used as the main financial instrument for the revitalization of abandoned industrial areas. In addition, social initiatives for certain specific sectors have been developed, such as "RESIDER" in places where there are steel mills, "RECHAR" for mining sites, "RENAVAL" for shipyards "RETEX" for the textile industry sites. All the above programs are aimed to assist in the implementation of structural reforms in traditional industrial areas of Western Europe. In the last two decades within the EU is growing interest in the recording of environmentally contaminated soil or location. So by adopting the ESDP (European Spatial Development Perspectives) in 1999, as a formal tool in spatial planning, EU set specific goals and principles of urban renewal of locations, or sites, which implicitly represents the interest of the EU in the field of brownfield. After that, the EU has adopted the Territorial Agenda 2007 document which confirms previously defined guidelines (Tolle, 2009) .
2007 has been a turning point in relation to brownfield, and member states were encouraged by the Community Strategic Guidelines on Cohesion and start-up programs in urban areas, ie. promotion of internal cohesion within urban areas by improving the conditions of disadvantaged neighbourhoods, especially the physical environment and the preservation and development of their historical and cultural heritage (Ferber, 2011) . On the agenda of EUBRA 2007, the restructuring of brownfield sites has gained in importance in the context of European development policy. In addition, the Lisbon Treaty and the EU Sustainable Development Strategy defined the specific goals of economic growth, job creation and environmental awareness. Sustainable urban redevelopment and revitalization is an essential component in the promotion of economic development, employment growth, social inclusion support and protection of the environment. Bearing in mind that today in EU more than 60% of the population lives in urban areas and therefore cities are required to have an important role in this process (Tolle, 2009 ).
The first generation of brownfield sites in Europe emerged in the 1980s with the closure of the mines, steel mills and textile companies. Subsequently, in the 1990s the military assets were reduced and certain transportation infrastructure was abandoned, thus these sites are added to brownfield sites. During and after this period the cycle of sites restructuring and their redevelopment was initiated. The above process is not only affecting the EU, but also Eastern European countries or countries in transition. After the fall of the Iron Curtain many countries of Central and Southeast Europe faced a strong decline of industries. Industries have become redundant because they could not be competitive in terms of production. As a result, their markets were declining and companies were privatized in several phases. Privatization has not been successful in the majority of cases, leading to deterioration of property of even stronger companies. In fact, the main objective of privatization was not the creation of new functional and creative companies, but the owning of their property. Usually at the end the property was in very poor condition and often has been the subject of sale and the rental for the production of certain products that have a negative impact on environmental pollution. Of course, along with physical deterioration of given locations and the degradation of their ownership status and integrity occurred. Problems of privatization, involving owners and trustees, led to poor options on assets to be sold for redevelopment. Additionally, these sites did not have a clearly defined ownership status and were often the subject of mortgages, which resulted to be overvalued in relation to their actual value.
The Theoretical Framework and the Definition of Brownfield Sites
Based on a study Cabernet (Concerted Action on brownfield and Economic Regeneration) in the EU there is no universally accepted definition of brownfield. Accordingly, in most European countries brownfield mainly refers to areas or sites that are faced with the problem of pollution. A literal translation of brownfield is brown areas or brown fields. There are many definitions of brownfield sites and these are mainly European and American perceptions. In the European context there are a number of definitions and interpretations, with the most common one suggested by the working group CLARINET (Contaminated Land Rehabilitation Network for Environmental Technologies), which states: "the brownfield are sites that had previously been under the influence of their users and the surrounding areas, which are neglected or underutilized, which may have potential problems with lack of maintenance, which are located mainly in developed urban areas and require intervention to bring them back to beneficial use " (Cabernet Sauvignon, 2010, Miljuš and Vujoševic, 2012) . Understanding what is and what is not brownfield depends on local circumstances.
According to a certain standard conception, the brownfield is considered as buying and putting into operation a company or location by another party. In addition, it is understood that certain brownfield may be partially used.
According to the general view, brownfield sites are for a long time out of use, and the standard description of "underutilized" means that these places will be in use again. For example, certain companies carried streamlining or reducing the number of employees. Therefore, the area or part of a place that is no longer used by the owner is considered to be brownfield, even if other parts continued to be productively used. Since there is no universally accepted definition of brownfield, then this is another obstacle in their revitalization (Brownfields Handbook, 2006) . According to Alker-in et al., brownfield term is defined from a multidisciplinary perspective, in fact brownfield sites are "land or space that was previously used and is not fully operational, though partly can be used. Or, it may be abandoned, derelict and contaminated area " (Alker, et al., 2000) . According to Dixon and Adams, "brownfield sites pose any land that was previously developed, including derelict and vacant land that may or may not be contaminated" (Dixton and Adams, 2008 ).
Below we give a few definitions of brownfield that are officially used in EU countries. In Belgium, brownfield sites are places where previously there was an economic activity, which current state of affairs is contrary to the efficient use of land (Sites activite d'Economique desaffectes -SAED). In France, the brownfields are sites that have been developed, but due to the cessation of activities have been temporarily or permanently abandoned, and should be set for future use. Locations can be partially occupied, abandoned or contaminated (Ministere de lenvironnement). In Germany, the brownfields are buildings in the inner city that are not in use. The inner parts of the city are to be rebuilt and restored (Unweltbundesmt Berlin). In the Czech Republic brownfield sites have been changed by previous use of the site and the surrounding land, which are abandoned or underutilized; may have real or perceived contamination problems; are mainly in developed urban areas, and in need of interventions that could be reused (CABERNTE definition CLARINET -Contaminated Land Rehabilitation Network for Environmental Technologies). In Denmark, the brownfield site is contaminated land. In Bulgaria brownfield sites are contaminated areas in which previous activities have ceased, but which still affect the neighbouring areas and so on. (Oliver, et al., 2005) . In the U.S.
brownfield is defined as a location that is equivalent to the property that is affected or potentially contaminated.
Alker et al., have identified several key elements of the definition of brownfield locations or sites: contaminated, abandoned land, previously used land and request for intervention (Yu-Ting, 2011) . Contaminated land: brownfield or contaminated lands are generally defined as synonyms. It is well known an international example of USEPA definition: real estate, expansion, rehabilitation or reuse which may be complicated due to the presence of dangerous stuff, harmful substances or contaminants. Examples of definitions brought by CABERNET in this category are the definitions of Belgium, Denmark, Poland, Romania and Bulgaria. Abandoned land: brownfield site is mostly a synonym for neglected and unused land, and that may not always be contaminated. Examples of definitions that states CABERNET within this category are definitions of Ireland and Slovenia. Previously used land: brownfield site is defined as land that has been previously used. This creates a broad definition that could include urban areas, such as gardens and school playgrounds that are derelict or contaminated. Examples of the definitions included by CABERNET in this category are definitions of United Kingdom, Germany and Belgium. Request for intervention: to bring brownfield location back to its original state it is necessary that the place has unfavourable characteristics, that is neither abandoned nor contaminated. This makes it problematic for reuse. Definition of CLARINET and CABENET lists definitions that fall into this category, and these are definitions of France, Austria, the Czech Republic and Latvia.
Brownfield sites are areas and facilities in urban areas that have lost their original intended use or they are underused.
It is believed that these locations are ecologically polluted and there are ruined products and other objects in those locations. Brownfield sites are most of the urban areas in many cities. Given that they negatively affect their wider environment, not only in economic, but also aesthetic, psychological and social terms. Their complexity is associated with increased risks, costs of their reconstruction and re-use, which discourages foreign direct investment. In addition, brownfield sites require the intervention of the wider community to remove barriers to their development and initiate the process of their new ways of using (Manual for decision-making and professional, 2008). Brownfield sites cause the increased environmental contamination, increase in unemployment, a decline in economic activity, deterioration of neighbourhoods. The renovation of these sites is risky and reluctantly accepted among the local population, as it leads to high costs of repairs, low rates of return on investments, the disappearance of old buildings in the region (World Bank, 2010) . Despite this, the revitalization of brownfield sites is considered as a way to improve the sustainability of a country or region.
Brownfield sites include several values (see Figure 1) . These values represent the cultural identity of brownfield sites.
The historical value of the site is written through the activities that took place at that location. Through their revitalization memories of them again evoke. Through their existence these sites inform citizens about their position in the past. The social value of brownfield sites is reflected in the information about the lives of ordinary people in the past and present. Their reconstruction improves the quality of life within the community. The psychological value of brownfield sites is reflected in the creation of a sense in the community that the property belongs to the city or region.
Recognizing that the quality of life is improving, the citizens get the feeling that the government cares about them.
Technological value of brownfield sites is reflected in the data that speak of the progress of science and technology.
Their reconstruction in terms of technology is important because it reminds us of the technological past of the future generations. The ecological value of brownfield sites is related to the restoration of the local landscape. Through restoration these sites become centers of habitats and ecological life. The spatial value of brownfield sites are characterized by their artifacts and topography. The ecological value of brownfield sites is reflected in the importance of open space in the city. With their reconstruction environment becomes cleaner and stronger in terms of green infrastructure. The economic value of brownfield sites is reflected in the availability of land for investment. The renovation of these sites achieved a positive economic impact on the environment. Increasing property values and employment opportunities are just some of the impact of relevant investment (Baskaya, 2010) .
Figure 1. Value of brownfield sites
Source : Baskaya, 2010, p.76. 
Overview of Brownfield in EU
In the U.S. and Europe during the 1980s, governments have adopted specific standards for the revitalization of brownfield sites. The U.S. government had a goal to clean up contaminated brownfield sites at the national level, adopting CERCLA document (Comprehensive Environmental Response, Compensation and Liability Act -CERCLA) that protect innocent owners or users, and ensures that the contaminated area is cleaned and that the cause is responsible for the cost of remediation. In addition to this document, legislative act or RCRA Resource Conservation and Recovery was adopted. During the 1990s, the U.S. government has invested over 1 billion dollars to more than 120 brownfield sites (Fangfang, 2007) . It is estimated that in the U.S. there are over 1 million brownfield sites (Wernstedt, K., et al., 2004) . In EU countries, many brownfield sites are contaminated and returning them to the former condition requires considerable effort. The European Agency for the Environment (The European Environmental Agency -EEA) assessed that there are over 1 million contaminated sites. Over 70% from the specified number are brownfield sites which are used for military or industrial purposes (Special Report, 2012) . Due to the lack of built databases, as well as differences in definitions of brownfield sites, it is difficult to make a comparative analysis of the data, as well as the extent and nature of brownfield land in the EU. In the case of those countries where data on total area of brownfield land are available, we can say, based on reports CABERNET Network Report, that the Netherlands has over 11,000 ha, Germany 128,000, Poland 800,000 ha and Romania 900,000 ha of land. Business and Social Science Vol 3, No 2, 2014 ISSN: 2147-4478 111 Brownfield density stands for brownfield land as a percentage of the total area of a particular country. Brown field density is between 0.25% and 0.5%. The percentage of land within these margins is a brownfield land. For example, Sweden and France have low brownfield density or less than 0.05%, while Poland 2.5 and Romania 3.8% have high density. In addition to this problem there is a difference in the reported number of brownfield sites and the size, which leads to differences among the analyzed countries. For example, there is data that France has 222,000 brownfield sites, which amounts to 20,000 ha of land, or an average of 0.09 ha per location. In the case of Poland, the average is 248 ha per location. This large difference can be explained by the industrial history and the existence of various definitions of brownfield between countries. Oliver, et al., Table 1 we can see that the value of brownfield FDI increased in the 2011 compared to 2010 year, or an average annual growth rate in the period from 2006 to 2011 in the EU was growing by 32.6%. Observed by countries, the highest rate of growth was in Poland, Liechtenstein, Czech Republic and Belgium. On the other hand, the biggest decline or negative growth was recorded in Estonia, Slovakia, Malta etc. In addition, the following The European Union through the European Regional Development Fund (ERDF) in 2014 -2020 period will invest 336 billion euros for the development of regions within the EU that are facing brownfield issues. Revitalization of brownfield sites that had been previously used as a military facility, mines and industrial areas fall under the umbrella of policy of green and innovative economic development b .
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Categorization of brownfield sites
Brownfield forms of property and their categorization can be designed and analyzed in several ways. The table 3 shows the classification of brownfield property on the basis of previous modes of use. The above Brownfield classification is not the best because it does not take into account the benefits of certain brownfield sites. This means that certain objects of social significance that have not had an economic function, but are located in the central-city area may have higher economic potential then abandoned production facilities in the industrial zone, which does not possess adequate municipal infrastructure and are environmentally contaminated (Ferber, 2010) .
According to the Switzerland Brownfield classification could be distinguished: 1) sites in central urban areas, where the value of revitalized land after preparation and transformation is very high, which makes them attractive enough for private investors without the intervention of the state, 2) brownfield in the peripheral areas of cities are characterized by lower value of the land, so contribution of public sector is necessary in order to attract potential investors, and 3) locations in rural and urban areas, where the value of recycled land is negative, which requires substantial financial support from the state, through direct subsidies and tax exemptions (SCTM , 2011).
Ferber and Grimski identify three categories of brownfield sites (Ferber and Grimski, 2001 ):
i.
Brownfield in traditional industrial areas -as a result of a massive decline in employment in the mining, steel and textile industry in the early 1980s; ii. Brownfield in urban areas -as a result result of permanent migration in the peripheral areas during the expansion process of urbanization, and iii. Brownfield u rural areas -as a result of abandonment of sites related to primary economic activities in agriculture, forestry, mining, etc.
It was more discussed on brownfield sites in traditional industrial and urban areas in the introduction to this work. Rural places have different problems related to the environment in relation to urban areas. For example, rural communities are naturally related to natural resources, such as forests, raw materials and natural spring water. Accordingly, solving environmental problems related to brownfield sites in rural areas is much more sensitive than in urban areas.
Greater population density in urban areas, especially in larger urban areas, affects the increasing demand and competition for brownfield sites due to the existence of certain infrastructure facilities. In the rural areas, there is usually less demand for the land and there is enough Greenfield land available. This is resulting in lower demand for brownfield conversions. It is often the case that rural places are quite isolated with inadequate infrastructure compared to urban areas. Therefore, the option of reusing brownfield sites is limited in rural areas. Rural places are facing difficulties in providing economic incentives for participation of private sector in the rehabilitation of brownfield sites. This means that in these places there is a smaller tax base, which means less possibility of tax exemptions on the basis of revitalization. These places are not able to expand their poor infrastructure that is necessary for the further development of Brownfield. In addition, these sites have limited personnel resources and technical solutions in relation to large urban areas, etc. However, rural places in most cases can respond faster in case of brownfield problems solving than in urban places because of the less complicated bureaucracy.
Methods for the identification of brownfield sites
Identification of brownfield sites is done in a way that potential sites are compared with pre-defined characteristics of brownfield. But here the problem arises because not all brownfield sites are registered. There is a rational explanation for that. According to Coffin and Mayers, a major problem in collecting information is a potential fear of the negative impact on the value of the property, a concern that flawed data will be used to describe the site as brownfield site, concerns about the limited institutional capacity to develop such a register and the inability of the community to recognize purpose of such a register (Coffin and Meyer, 2002) . All these create difficulties in the evaluation of brownfield sites. Due to limited financial resources and the existence of a large number of potential brownfield sites, the selection of potential sites becomes problematic. In order to make the right decision it is necessary to use relevant information and methods in order to integrate information. Thus, two evaluation methods are known to us, these are Smart Growth Network model from 1996, which was developed in the case of three American cities, with purpose of developing an integrated approach to the assessment of potential brownfield sites, and Thomas model from 2002, which ranks brownfield sites on a priority basis.
In 1996 several non-profit and government organizations joined U.S. Environmental Protection Agency in order to form a Smart Growth Network -SGN. The network was created in response to the growing social concern about the need for new ways of economic growth, environmental protection and the community vitality improvement. Partners in the network are groups for the protection of the environment, history conservation organizations, professional organizations, programmers, local and state authorities, etc.. Model Smart Growth Network SGN is used in selecting potential brownfield sites in terms of their economic feasibility, social and environmental benefits. In the model, the emphasis is on economic and social criteria, while environmental ones are ignored. In principle, the framework includes six steps to identify brownfield sites: targeting geographical areas, identification of brownfield sites in each area, a division of brownfield sites on a competitive basis, identification of high potential for the local community, estimation of the potential impact of alternative conversion, ensuring information to individuals and organizations involved in setting priorities and developing strategies for brownfield revitalization (Fangfang, 2007) . The concept of Smart Growth Network underlines the importance of efficient use of land, and is also used in brownfield conversion. In addition, this concept deals with the improvement of transport patterns in terms of increasing the availability and options. Finally, this model emphasizes the availability or the ability of people to reach desired goods, services, and activities (Djokic and Sumpor, 2010) . On the other hand, Thomas GIS model integrates geographic -spatial and socio -economic data. This model enables the stakeholders and the public to quickly and easily access the web site as well as to participate in the planning process. Thomas model selects brownfield sites based on the ranking criteria. This model uses 12 based on which, an assessment of the specific location is being made. Primarily there are seven criteria, which are related to the local ranking of the local and five criteria for county-region ranking (see Table 4 and 5). Based on this assessment, the local authority considers that physical factors are important, while the regional government believes that market factors are important. Thomas, M. (2002a), pp.7-23. Thomas, M. (2002a), pp.7-23. Methods on the basis of which is possible to evaluate different sites in the wider area and bring the best solution were developed in order to provide a more adequate way of remediation of certain brownfield sites. In this regard indexing method, cost-benefit analysis and multivariate analysis are proposed. The indexing method scans large areas and sites that are taken into account when making decisions about their conversion and revitalization.
Subjects were rated on the basis of three indicators, each containing the appropriate indicators. Socio-economic index include: population density, the value of real estate and unemployment. Combining elements of the socioeconomic index, we can identify potential brownfield sites that will contribute to economic growth. Spatial index of growth indicates the vitality of an area, and includes indicators such as the availability of utilities and transport, employment opportunities and housing. Environmental index includes indicators of the source of potential contamination, soil permeability, proximity to water sources and parks, the presence of wetlands and floodplains. All of the above indices are combined when the decision is to be made on the selection of suitable brownfield sites.
In the process of combining three indicators indexes or multivariate analysis, there is a possibility of different rating of indicators depending on the importance of a particular context. For example, if the indicator on the employment rate is assessed as the most important for a particular area, then it gives greater importance to social index of growth, or if the sources of contamination are considered important, then the environmental index gains increasing importance. In addition to this it is important to emphasize that it is not advisable to combine the three indices in one when their nature and spatial dimension are incompatible. For instance, socio -economic and spatial indexes can be applied at the regional level, while the environment index can be applied to each brownfield site. Within the multivariate analysis, decisions must be discrete, possible alternatives must be measurable; data must be quantitative and qualitative in nature (Jankowski, 1989) . In the end we can say that this method has no intention to assess the relevance and redevelopment of certain sites, but to serve as a preliminary method when there are a large number of potential sites (Chrysocoou, et al., 2012) .
At the end the third method of cost-benefit analysis is used in order to identify all potential costs and benefits of brownfield sites. In this method, there is a problem of quantifying or measuring the effects because it is about the benefits and costs that are difficult to measure. We divided this analysis into two parts. Firstly, we will try to explain the costs, and then the benefits. The costs of brownfield revitalization include primarily common costs for remediation of certain locations (e.g. costs for redevelopment, and the costs related to the assessment of pollution, planned costs and direct costs of remediation). Brownfield recultivation costs are associated with a final purpose of the location. For example, the use of land for recreational purposes requires a different level of purity in relation to industrial land use. Another characteristic of the cost of recultivation is that they are difficult to predict, as well as their actual state. The status of the contaminated areas is difficult to detect during the cleaning process. In addition to these costs, brownfield revitalization includes typical financing costs due to the higher perceived risk associated with the project. One special feature of brownfield is that they are often located in developed urban areas. In relation to Greenfield investments, brownfield investments in the reconstruction, cause significant environmental externalities over a long period of time (Groenedijk, 2006 The main motivating factor for involvement of private stakeholders in brownfield revitalization is the actual profit gained from the development of site, or its direct exploitation or sale of the property after revitalization. The main commercial benefits are cash flow from economic structures (e.g. residential buildings, offices, recreational facilities) on revitalized sites, income from the sale of refurbished property. Fiscal benefits for the government relating to the renewal and strengthening of the tax base for free and underused sites (e.g. increase in revenues from sales taxes on property, income taxes), increasing the utilization of existing heavy infrastructure and public services (e.g., revenues are increasing from better dispersion of fixed costs, revenues are increasing from use fees, income from development fees) (Groenedijk, 2006) .
Conclusion
Based on our analysis, we found that the brownfield issues become especially important in the EU countries and transition economies after a period of de-industrialization and subregionalism. The presence of a significant percentage of brownfield sites pose to the local region or state a potential problem, as well as the possibility of development. A large number of countries are faced with a lack of greenfield sites, and they see the revitalization of derelict brownfield sites as an opportunity to reach additional land for potential investors. Thus, in this work we found that, in particular, certain countries within the EU are the leaders in the process of revitalization of brownfield sites and attracting foreign investors. In this regard, the EU is investing significant funds in order to reduce the number of brownfield sites that are a potential source of re-growth, or risk of possible economic and demographic extinction.
In this paper, we found that when applying the identification model of certain brownfield sites a problem arises in the site selection process involving a lot of factors, so there is a possibility of incorrect assessments of specific sites, or disparagement of their true value, and putting them on the back burner. Therefore, we determined that there are only two models that offer the optimum choice of brownfield sites. Smart Growth Network model is used to select potential brownfield sites in terms of their economic feasibility, social and environmental benefits. In this model, the emphasis is on economic and social criteria, while environmental are ignored. On the other hand, Thomson GIS model integrates geographic -spatial and socio -economic data. In this model the selection of brownfield sites is done based on the ranking of certain criteria at the local and state level as well. In addition, in this paper we explored the application of methods for evaluation of brownfield sites. In the first place, we found that there are only three methods, namely: the indexing method, cost-benefit analysis and multivariate analysis. Each of these methods has its advantages and disadvantages. Therefore, it is very important to note that these methods for evaluation of brownfield sites measure certain elements of the site, and it is necessary to know that these are not universal methods. This means that each of the above methods can be used only for the particular form of brownfield sites. Finally, in our analysis of the brownfield issue, we came to the conclusion that the methods used in the identification and comparison are effective tools for making optimal decisions on restoration of brownfield sites.
